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Positions of Restriction Endonuc leases si cos (unique sites underlined) 
Sau3A 1 

Mbo I pie I 

Sau3A I Sau3A I Hinf 1 

Mbo 2 Dpn IX Mbo I Taq X 

Dpn XZ Dpn X Dpn IX Sol X Aci I AlwN I 

Dpn I BatV X Dpn I HinC II Rsa I Fnu4H I Bsr I 

Alw I Bal XT Alw I ACC I Dde X SfaN I Ms© I 

II II I II I I I I II I II 

GACGGATCGGGAGATCTCCCGATCCCCTATGGTCGACTC^ 80 
CTGCCTAGCCCTCTAGAGGGCTAGGGGATACCAG 



II 


• M 


•1 


• II 1 


I- 1 


1 II 


I- II 
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21 
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69 
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33 








5 


13 
13 


21 
Mmfi I 


35 
35 


Cac8 X 
BsttJ X 
HinP I 


Alu X 






Tthlll 


II Kol X 


Dde I 


Hha X 


Mse x 






m 1 


III III II 

NSTGTTGGAGGTCGCTGAGTAGTGCGCGAGCAAAATXTAAG 



160 



GACGAGGGACGAACACACAACCTCCAGCGACTCATCACGCGCT 

I- I • I I- III -II 

89 102 109 118 131 

98 118 134 

119 
120 

Tf i I Fnu4H I HinC II 

Hinf I Bbv X Hae III BstU X 

Mia XII HinP I BstU I Sau96 I Mlu I 

Mun I Mbo II Dde I Hha I Nra I Rsa I Afl III 

I I I I I I I II I II II I 

C^TTGCATGAAGAATCTGCTTAGGGTtf ACGCGTTT^ 240 
GCTAACGTACTTCTTAGACGAATCCCAATCCGCA^ 

I III I • II II • I II • II* I 

161 170 180 198 206 213 228 

167 198 207 217 228 

173 200 218 229 

173 200 232 

Rma I 

Mae I Mae III 

B£a X Mse I BstU I 

Spe X Ase I Bsl X Aci X 

II II I III 

G ATTATTGACTAGTTATTAATAGTAATCAATTACGGGGTCATTAGTTCATAGCCCATATATG 320 
CTAAT AACTG ATC AATAATTATCATTAGTTAATGCCCCAGTAATC AAG TATCGGG TATATACCTCAAGGCGC AATGTATT 

II II • • « " I II* | 

249 256 293 308 

250 257 309 
250 312 
250 
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ScrF I 
SCOR II 
BstU X 
Aci I 

Cac8 I Mae IX 

Bgl I BsaH I 

Sau96 I Aha IX 

Hae III Aci X Aci I Aat II Mao II Mae III 

II I I I I II I I 

CTTACGGTAAATGGCCCGCCTTCCTGAra 400 

(^TOCCATTTACCttGCXXMACCGACTGGOT^ 

• nil- i • -i *ii i i- 

333 348 362 371 384 399 

333 371 

334 371 

334 372 
336 

339 
339 
339 

Mae II 
BsaH X 
Aba II 

Aat II Bgl I tea I 

AACGCC^AIAGGGACTTTCCATT^CG'XCAATGGGT^ 480 
TO5CC«TTATCa^I*3AAAGGTAACT^ 

|| - I • I • 

424 45$ 468 

424 

424 
425 

ScxP I 
BCOR II 
BatN X 
Aci X 

Mae XI Cac8 I 

BsaH I Bgl I Nla III 

Aha II Sau96 I Rsa I 

TJrio t Rsa I Aat II Hae III ^"l* ( 

ATC ATATGCC AAOTACGCCCCCTATTG ACGT CAATGACGOT AAATGGCCXX^ C TGGC ATTATGCCCAGT AC ATGACCTT A 560 
TAGTATACGGTOCATGCGGGGGATAACTGCAGTTACTGCCATTTACCGGOCGC^ 

| -| ♦ II • 111*1 I I •! 

483 493 507 526 545 

507 526 548 

507 527 551 

508 527 

532 
532 
532 

Hph X 

Nla in 

Sty I 

sec I 

Hae XI KCO I 

Rsa I BsaA I BaaJ^X ^ Rsa I 

TGGGACTTTCCTACTT(^CAGTACATCTACGTA 640 
AOCCTOAAAGGATGAACCGTCATGTAGATCCATAATCACTACCGATAATGGTACCACTACGCCAAAACCGTC 

•f II- • llll- • I 

581 588 610 632 

588 610 617 

589 610 

610 
610 
611 

614 
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Pie I 



Mia XV 
Ban I 
1 



Mae IX 
asaH I 
Aha IX 

BsmA I Aat IX 

I II . 

TGGGCGTGC^TAGCGGTTTGACTCACGGGGATTTC 
ACCCGCACCTAXCGCCAAACTGAGTCCCCCTAAAGGTTCAG 

| • I* • II I 

660 679 693 715 

660 693 715 

693 
694 



720 



Mae XIX 



Aci I Hga I Raa I Mnl 

III II 

AAAATCAACGGGACT'ITCCAAAATGTCGTAACAACTCC^ 
TTrTTACTTCCCCTGAAAGGTTTTACAGCAT^ 



800 



Alu I 
Sac I 
HgiA X 
Ecll36 XX 
BSP1296 X 
Ban XX 

Alw21 X 
II 



I 

748 



Rma 
Mae 
Bfa 
I 



I 

757 



I 

767 



789 



I 

798 



Mse x 
Ase I 



Bsr x 
I 



Taa I 



II 



sfc X 

Pie x 
Hin£ X 

I I 



GTCTATATAAGCAGACCTCTCTGGCTAA 

C AGATATATTCCTCTCGAfiAG ACCG ATTCATCTCTTG GGTX3ACGAATG ACCGAATAGCTTTAATTATGCTGAGTGAT ATC 



8B0 



II 
814 
814 
814 
814 
814 
814 
815 



I 

829 
829 
829 



I 

847 



I 

856 



Ml 

861 
862 



I' 
869 
869 



I 



875 



I 

Mae X 
Bfa X 
Mhe X 
Cac8 I 
BsmA I Cac8 X 
Baa Z Alu X 
I II II III 



Mse x 

Dra X 



Mia XXX 
Sph X 
NspH I 
Ncp7524 I 
CacB z sfc X 
Alu I PSC X 

HiaQ SI! caca i 
Mse i Nsp i 



sau3A x 

MbO X 
Dpn XX 
Dpn x 
Nla xv 



BstY X 
X Xcm I 



Rma 
Pie I 
Sal I Mae 

Hinf X BflfflH X 
Tag I Alw I 

HinC XX Mnl I 
Acc X Bfa X ttne 



I Af 1 . IX 
II III 



cac8 I 
II I I 



BspM X 
I II 



Xba X 



Alw X 
I 1 II 



#2? 



A 



i ii if i M 1 1 1 1 1 M iii 1 1 i it i it M 

GGAGACCCAAGCTCGCTAGCGTTTAAACTTAAGCTTGCAT^ VTGGG 
^- ~ . * * ^ * ^ru^y ^r>K m^^r-w * r^n^n-TY^nH^PACCC 



CCTCTGGGOTCGACCGATttSCAAATTTGAATTC 

I II II -III ll-lll II -I II II I II I •MM 

862 890 901 BOB 917 925 935 942 

882 891 902 909 917 929 936 944 

895 903 911 921 929 939 

895 912 923 930 941 

896 913 923 932 941 

896 917 929 936 945 

896 917 932 941 

917 936 
918 941 

942 
942 
942 
942 



960 
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Tfi I 
Taq I 
Cla T 
Sau3A X 
Mbo Z 
Dpn XI 
BasS X Hinf X 
Ssp I Mnl X Bepp £ 

Mae XXX Mae XXX Dpn x Mnl X 

I I 1 II III I I 

CGTOACAGGAATA7TGCAGTTACCTCGTGATCGATTCAAC3AGGACA 

GCAATCTCCTTAT AAC GTCAAT QG AGCACTAGCT AAGTTCTC CTG TAG T AAG AAAGAAAC C C ATT AAT AG GAAAAG GTTT 



1040 



562 



I 

970 



979 



II 

983 
984 



III I 
989 
990 

993 

989 
989 
989 
990 
991 
993 



I 

1000 



jam 
I 



Pok I 
I 



F6k 
Pie X 
Hinf X 

I I 



Taq X 
Sal X 
HinC II 
Acc I 
II 



pxna X 
Mae I 
B£a X 

Spe X 

II 



EamllOS I 
Mae XXX 



I I 



GAACATTTTCCAT<XCACTTGGAeTCATCCACAA 

CTTGTAAAAGOTAOGGTG AACCTCAGTAGGTGTTATCGTGTAATGTCCAATCACT AC AGCTG TTTG ATC AAACAGCACTG 



1120 



I 

1041 



•I 
1051 



I I 
1062 

1062 

1066 



II 
1097 

1097 

1097 

1098 



II 

1105 

1106 
1106 
1106 



I I 
1116 
1118 



PoX X 



nun x 

I 



Mme X 

sau3A x 

Mbo X 
Dpn XX 
Dpn x 
I I 



Taq X 

Tfi I 

Hinf X Mae XI 

I I I 
AAACTGTCATCCACAAATCAATTGAGATCAGTTGGACTO^ 120 0 

TTTOACAGTAGGTGTTTAGTTAACTCTAGTCAACCTC 

I • |. | .| hi • I • 

1128 1139 1146 1159 1188 

1146 1159 
1146 1164 
1146 

1151 

MSP I 
Upa XX 
BgaW X 
Sav96 X 

Ava II HgiB II Hph I 

EC057 I Bal X Alu I 

I I II I I II 

AACTAAAAGATGGGGCTTCAGGTCCGGTGTCCCACCAAAGCT^ 128 0 

TTGA TTTT C T ACCCCG AAGTCCAGGCC ACAGGGTGCTTTCCAC CAGTTAAT ACTTCGACC ACTTACC CGACTTTTGACGA 

I -I II -I I I I* 

1216 1231 1255 

1221 1234 1259 

1221 
1223 
1224 
1224 
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HinP I 
Hha X 
Ha* IX 
Fnu4H I T£i I 

Acc X Bbv I Hint I 

ACAATCTTGAAATCAAAAA^^ 1360 
'ICTT jlGAJ^TTT AgiyL*ri"l"l<SG ACTGCCCTC ACTCftCAG ATGGTCGTCGCGGTC TOC C CT AAGCCC CGAACGG C 



CfxlO X 
Nla IV 
Ban I 
Msp I 
Hp a IX 
ScrP I 
Nci X 
Bsl I 

Ben X Msp I 
Sec i Bsz-p x 
BsaJ I HT>a XX 

II 



! 

1317 



II 
1323 
1325 
1327 
1328 
1328 



1339 
1339 



II) 

1352 1360 
1352 1359 
1353 1360 
1353 
1353 
1353 
1354 
1354 
1356 
13S6 

1359 



HgiA X 
BSP1286 X 
Apalr X 
A1W21 X 



Bal X Mnl X 



B3l X 
Sau96 X BsmA X 

Ava IX H3P I 

Nla XV Hpa XX 

^CATftCaCfSTCTTTCA^ 

| . - 11-1 ' ' 

1387 1398 
1388 1398 
1388 1401 
1391 



1367 
1367 
1367 
1367 
Taq X 

SauSA I 

Mbo I 

ppn XI 

Dpn I 

I I 



1414 



1421 



KbO XX 
I 



1431 



1440 



Mnl X 
sec I 
BsaJ X 
1 I 



Eco57 I 



Alu I 
I 



T<^raSACOTGCTTCCACAG^ 1520 
ACTAGCTGAACGAAC^TC^^ 



I I 
1442 
1442 
1442 
1442 
1444 



I I 
1468 
1468 
147D 



1485 



1519 



Xftzi X 
Dde I 
I I 



Alu I 
EC057 X 
Hbo II 
II I 



Bsl I 
Sau96 I 
Nla iv 

Ava xz Ana I 
gpqM t Mae I 
&coOl09 I 
Mttl I Bfa I 

III I 



Msp I 
Hpa II 
CfrlO J 
BsrP I 

CTAAGAAGGACTTCTTCAGCTCACACCCCTTO 
GATTCTTeCTGAAGAAGTCGAGTCTCGGGAAC^ 

I | • || | • • II* IN I I 

1521 1533 ' 1558 1574 1584 

1525 1534 1556 1575 

1538 1559 1575 1584 

1559 157$ 1384 

1576 
1576 

1580 



1600 
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Map x 
Hpa II 
CfrlO I 

BsrP I HinC II 

Bsaw X Sea I Knl I I 

A <*» T Nla IV BfimA I Rsa I Taq I Apo I Mae IX 

tl I I II I III II 

ACCACAATTAGATATCAGGCTACCGGTTTTGGAACCAATGAGACA^ 
TGGTGTTAATCTATAGTCCGATGGCCAAAACCT^^ 



BCOR V 
I 



1680 



1656 
1658 

1G61 



I 

1666 



I I 
1677 

1680 



•I 'II -I I II 

1611 1622 1631 1640 1648 

1622 1647 
1622 
1622 
1623 
1623 

Alu I 

T£i I Pvu II 

«il Hint I NspB IT 

Hinf I AlwN I GSu I BsmA I 

ccaac^tcaatcaaoamcacacca^ 
ggttgaacttagttctaagtgtggtotcaaagacgaggtcgacct^ 

| • I • I • I II" I • 

1688 1706 1715 1727 

1688 1693 1718 
1695 1718 

1719 

Sec I 

Dsa I toe 111 

BsaJ I Apo I HinC II Sau96 I 

III II 

CCACGGGAAAACTAATTTGGtfUlGOTCAACCCCGAAATTGATA 

GC3TGCCCTTTTOATTAAACCTTCCAGTTGGGGCTTTAACTATGTTG 



1760 



1840 



1761 
1761 
1761 



I 

1773 



1784 





o 






Rata 




Mae 


Bfa 






II- 

1818 
1819 



Mnl 

I I 

AACCTCACTAGAAAAATTCGC 

TTGGAGTGA' 
I 

1843 

1848 
1848 
1848 



Sau3A I 
Hbo X 
Dpn IX 
ppn I 

Bel X 

II 



Mbo IX 

1 



Hbo II 
Ta<j I 
Ear I 



I I 



AGA SCAGGACTGATCACAGGCGGGAGAAGAACTCGAAG 1920 



k TCTfcGTCGTGACTAGTGTCCX2CCCTCTTCTTGAGCTTC 



II 
1893 

1894 

1894 

1894 

1894 

Fok I 
I Dde I 



I 

1908 



I 

1917 
1915 
1917 



Fnu4K I 
Bbv I 



Mun I Apo I Bsr ^ ^ . 

AGAAGCAATTGTCAATGCTCAACCTCAAATGCAACCCro 2000 
TCTTCGTTAACAGTTACGAGTTGGGTTTACGTTGGGATTAAATGTAATGACCTC 

| • I • I • I -I •! 

1926 1957 1968 1977 1991 

1981 1991 

ScrF I 
BCOR XX 
BSCN I 
Hae III 
Hae X 

Bsr I Bgl I Sau96 X BsaJ X Mai I 1 

I II I 



FUU4H I 
Bbv X 
CacB X Mnl Z 
Hae 111 Sec X 
$au96 X Bsatf X 
I I I 



gactcck:ctggataccatatttcgggccagcagccgagggaatttacatagagggg 

CTGACCGGACCTATGGTATAAAGCCCGGTCGTCGGCTCCCTTAAATGTATCTCCCCGATTAOT 



2080 



I II 
2002 
2004 
2005 
2007 
2007 
2007 



III I I I 
2015 2024 2034 

2025 2034 
2026 2036 
2030 
2030 



2051 



2078 
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Hae III 
msc I 
Hae X 
Cac8 I 
Alv X 

pvu II Pie I Mbo II 

NspB II Hinf I Ear I Alu X 

Ban* z Eae I BsroA I Alu X Dde I Dde^I 

ATCTCTGGGTTGAGACAGCTGGCC^^ 
TAGACACCCAACTCTGTCQACC GG U U 1 ^ CTCT G CTCAGTT^ 



2160 



I III II 
2092 2100 
2096 
2096 
2097 
2098 
2100 
2100 
2101 



I 

2108 



2113 
2113 



Ml 
2119 
2121 
2122 



I 

2135 



214B 

2151 



Hal I 
I 



Hun X 
I 



CTTTTCAATCCTCAACCGTAAOGCAATTGAT 



mu4H I 
Bbv I 
S£c I 
Pet X 
Pxni4H X 
Bbv Z 
II I 



Pf 1M I 

Hia xzx 

N5PH Z 
Nsp7524 I 
Nsp I 

Fnu4H X Bsl I 

I II I 



Msp X 
Hp* XX 
BSaW X 
Sau96 X 
Ava It 
Mia XV 

II II 



:GGCACATGCCACATTCTGQGACCGGACT 2240 



GAAAAGTT AGG AtSTlCGC ATTCCGTTAACTAAAG AACGATC 

I • | III -I II •! II II 

2170 2184 2197 2211 2221 2230 

2197 2216 2231 

2198 2216 2231 

2198 2216 2233 

2200 2217 2234 

2200 2221 2234 

Sau3A I 
Mbo X 
Dpn XX 

Dpn X 271a XXX 

BCl X BspH I 

. . ii It 

gctgtatcgaaccacatcattggaccaagaacataacagacaaaatt^ 

CGACATAGCTTGGTCTAeTAACCTGGTTCTTOflA T T m 

I • I I • I • • II • M 

2247 2255 2287 



Tag 
I 



Sau96 X 
BfitX X Ava XX 

X Nla in 

I I 



2320 



2252 



2262 
2262 



2288 
2288 
2288 
2288 



2299 
2300 



sec I 

ScrP I 

EC OR XI 

BstN X 

BsaJ X 
Sau96 X 
Ava II 

Msp I BspM I 

Upa XI Msp X 

Bsl X Hpa XX 

BspE I BsmA I CfrlO X 

BsaW I Mun I Pok I . Bsrr I Mae III 

II I I I II M I I 

CTTCCGGACCAGGGGGACAATCACAATTQGTCGACA^ 

GAAGGCCTGtrrcCCCCTGTTACTGTTAACCACCTGTCCTACCTCTGTTACCTATGGCCGTC 

II I I- • I • I « I * II I * I 

2323 2344 2357 2374 2390 

2323 2362 2374 

2324 2375 
2324 2375 
2324 2378 
2326 
2326 
2329 
2329 
2329 
2329 
2329 



2400 
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6^ ^3cin-HW Dd e x 

>t°r, \ Bap T 

I 

M i Ji 



CM fir) 



Ec057 I Alu I 

Mbo II Nla ZXI Bounty 



T? AT AATTGC AGTT'ATCGCTTT ATTCTGT AT ATG C AAATTT GTCTTTT AC nVXWI T C ACATTCCTTCAT^ A^AAG CTC 2480 
AT ATT AACG TC AAT AG CG AAAT AAGAC AT AT AC GTTT AAACAGAAAATC &AAAAGAAGTCTAACGAAGTACCTTTTCGAG 

II I • IN • 

2454 2468 2477 

2455 2476 

2477 
2478 

Mse X 

ScrF I Mb I 

BcoR II Tfi I 

Mnl X BstN I Hint I 

I II II 

ACCCTCAAATCAATGAAACCAGCMTTAATTAra^ 2560 
TCGGAGTTTACTTACTTTGGTCCTAAAWJ^^ 

I !• I I !• 

2483 2499 2525 

2499 2525 

2499 2529 
2506 

Sac I 
HgiA I 
Eel 13 6 II 
Bspl286 I 
Ban II 

R£d I 
Nla IV 

Alu Z Ban I Alu I 

Gsu i AffR71B 

Bpxn I Mse I Tfi I Mae I Aec65_X 

Bsr I Dra I Hin£ I pra 1 Mse 1 Mil I Alw21 I 

II I II I II I III II 

ACTGGAGCTTTAAkCATAGCCAATGTGATTCTAACTCCTT^ 2640 
TGACCrcGAAATTTOTATCGGTTACACTAM 

II I II - I • II • I • -Ml II 

2561 2569 2587 2599 2612 2631 2639 

2562 2570 2587 2600 2633 

2S62 2633 

2566 2633 2640 

2633 
2633 
2634 

2639 
2639 
2639 
2639 
263 9 
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Sau96 Z 
xho t Sau96 I 

PflgR7 I Nla IV 
Aci I Bspl286 I 

Fnu4H I Ban II 

Hae III Rma I Sau3A I 

Gdi II Mae I Mb* 1 

Bag I Xba. I Has III Dpn II 

Bae I Taa I Apa I Mae I Ppn I 

S f c i BsiE I Pie I Mnl I Dra X Bel I 

EeoRT BCOR V Wfi£ 1 Ava I Bf a I Pme I NSpB II Taq I 

TaqTPst I BstX I Fnu4H I Hinf t ^BcoOlOg^ Aci 1^ Mnl I 

GCTCGAATTCTGCA^TATCCAG^ 2720 
CGAGCTTAAGACGTCTATAOOTCGTGTCACCGCCGGCGAGCTCAGATCTC 

Ml | | -11111 ll-l II MM Ml • I II- II • 

2643 2650 2660 2671 2681 26B9 2704 2713 

2645 2655 2671 267B 2685 2696 2704 2717 

2650 2672 2681 2688 2697 2708 

2672 2679 2690 2698 2709 

2672 2684 2691 2709 

2672 2685 2709 

2673 2685 2709 

2674 2690 
2675 2690 
2678 2690 
2678 2690 
2691 

SCE? Z 
EcoR II 

Cac8 t BStN I 

Rma I Sec 1 

Mae I Mnl I BsaJ I Nla IV 

Bf a 1 Tthlll II Hglfi II Boa I 

CTGTGCCTTCTAGTTGCCAGCCATCTSTTCTTTGCCC^ 2800 
GACACGGAAGATCAACGGTCGOTAGACAACAAACGGGG 

II- |- I • • Ml* I 

2730 2749 2777 2786 

2730 2757 2778 2786 

2730 2778 
2736 277 * 

2779 

2779 

Mnl I SfaN I Dde I 

GTCCTTTTCCTAATAAAATCAGGAAATTGCATCGCA 2 8 B 0 

CAGGAAAGGATTATTTTACTCCTTTAACGTAGCGTAACAGACTCATCC 
[• | • I 

2B19 2828 2B40 

Nla III 
Spa I 

Mbo II NspH X 

qpuA I N3P7524 I 

Bhrv II Nsp I 

Bbs I Cac8 I SfaN I BSpl286 I Mai I 

Mnl I Sha * CacS^I Fok I Ban II Dde I 

GGACAGCAAGGGGCAGGATTGGGAAGACAATACC 2960 

cctgtcgttccccctcctaacc cttctgttatcgtccgtacg acccctacgccacccgagatacoq AAGACTCCGC cttt 

• I -I • I II • II • I • 1-1 

2894 2903 2913 2926 2935 2949 

2903 2917 2927 2935 2951 

2903 2917 
2903 2917 
2903 2917 
2917 
2918 
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Bspl286 X Sfc I 

Ban II Bsl J Wse I "In P I 

Alu I tot I HinP I HinP I BstU I «ha I 

m il I HhaX Hha I HxnP I B9tU I 

Pnu4K I Hha I Mae III 



F11U4K I 
FmidH I I 



TT '] i" 1 n'Yi ii i mi i M i 

ii -i i ♦nihil •) Ni • * <ln*2 n 1 

2965 2976 2992 30O3 3015 303 2 

5" 2976 2993 3006 3015 3036 

2966 2976 2993 3O06 3016 3D37 



2971 
2971 



2996 3011 3 °"« 

2998 3017 3039 

3039 
Msp I 

CacB I II 
Rma I N * oM 1 



Nae I 
CfrlO I 
CacB I 
BsrF I 



Mae I 
HinP I HinP I 
Hha X Hha I 
Aci I Hae II Hae II 

Mae ill CacB I Bfa i Aci I Mbo " T 1 1 

^(UaLsC^ 3X20 
TCGCACTGGCGATCTGAAOT5TXX3CGG^ 

w • w wi 1 u • u • t» " ■ 

3048 3062 3070 3116 

3063 3071 3116 
3063 3071 3116 

lltl SB 
.ft-,, 3117 
3073 * 3117 

Taq; t 
Mai I 

role i IV 
Alu I SfaN I Nla IV Ban I ^ 

CTTTCCCCGTCAAGCTCTAAATCGGGG^ 3200 

3133 ' 3147 3159 31B0 

3148 3180 

3184 
3186 

pie I 

Mae ii ***** 1 

Dra XXI Hae III JS*,"*^* J*" 11 

Hph I BaaA I Sau96 I M | | 1 

|. II I I . . • - 1 1 I I* I 

i 2 09 Ul9 ii 2 7 3262 32G9 

»g 0 3228 "S« 3275 

3220 3269 

Pie X 

Mse X Hinf X Bsr I Bsl I 

totaatagtcmactcttcttccaaLtggaa^ 3360 

| -I | • I 

3282 3291 3303 3322 

3291 
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Apo I 

Hse I 

Ase I 
BBtU I 

Hae XII Use Z Alu I MSG I Mse Z Xmn I 

GGGGATTTC^CTATTGgItAAAAAAT(^CTGATOT 3440 
CCCC^JWAGCCXSGATAAtt^TTTTTTACrCG^ 

I | I | • I ■ 1 I III- 

3370 3380 3390 3397 3408 3415 

3412 

3417 
3418 
3419 
sfaN I 

ScrF I Nsi I 

Nla IV CacS Z Nla IZZ 

ScrF I EcoR II Spli I 

EcoR II BStM I NSPH X 

BstN I Sec I Nsp7524 I ScrF X 

Bee X BsaJ I Nsp I BcoR II 

BsaJ I Bsl I C&C8 I BstN I 

GTOAGGGTGTGGAAAGTCCCCAGGCT 3520 
CAATCCCACACCTITC AGGGGTCCGAGGGGTCCGTC CGTCTTC^TACQTTTCGTACG^AG AGTTAATCTlGTCGTItSGTCC 

|| I III- | • • III I • • I • 

3459 3467 3492 3516 

3459 34S8 3492 3516 

3460 346B 3492 35X6 

3460 3469 3492 

3460 3469 3492 

3463 3473 3493 

3469 3494 

3496 

S£aN I 
Nsi X 

Nla IV Nla IXX 

ScrF I Sp* I 

EcoR II NspH 1 

BstN X Nsp7 524 I 

Sec I Nsp I 

BsaJ X CacB I CacB I Aci X 

nil iii i i 

TCTGGAAAGTCCCCAGGCTCCCCAGCAGGCAGAACTAXGCAAAGCATGCATCTCAATTAG 3600 
ACACCTTTCAGGGGTCCCAGC3GGTCGTCCGTCTTCATACG 

• || | • I • III I • • • I * 

3532 3545 3564 3596 

3532 3564 
3533 3564 
3533 3564 
3533 3564 
3536 3565 

3566 
3568 

Nla III 
Sty I 
Sec I 
Nco I 
Dsa X 
BsaJ I 

Fok I Bsr I B3l Z 

Aci I Aci I Aci I Aci I Aci X Apo I 

CCTAACTCCXJCCCATCCCGCCCCTAACTCCGCCCA 3660 
GGA2TCAGGCGGGTAGCK5CGGGGATTGAGGCG<^T^ 

I • I I • I- I I- I II • I " 

3608 3617 3629 3639 3650 3666 

3613 3633 3650 

3655 
3655 
3655 
3655 
3655 
36S6 
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Aci I 
Fnu4H X 
wnl Z 
sec I 
BsaJ I 
nae ziz ml 
Hal I Hae III 
I I I I 111 I 



Alu I 
Pde X 

Mnl I 
I I 



Mnl 
Mnl x 

BsbR I 

I I 



Rma I 
Mae X 
Bf a I 
Sty X 
Sec I 
Baaj X 

ftvr ix 

Hae XII 
Stu I 



Hae I 
Mnl X 
III II 

atccagatcccgaggccgcctctgcctctgagctact 
tacgtctccggctccggcggagacggagactcgataaggtcttcatcactcc 

i I I i ill i* I i -i • i; I • Ml ii- 

3686 3694 3705 3729 3744 



3760 



3688 3699 
3690 
3690 
3692 

3695 
3696 



Serf X 
Nci I 
Msp X 

Hpa XX 
sen x 

xma I 

Sma I 

Sec I 

Serf X 

Nci I 

BsaJ I 

Ben X 

Ava I 
Alu X Alu 
I II 



3708 

3711 



3729 

3732 



3745 
3745 
3746 
3748 
3748 
3748 
3748 
3749 
3749 
3749 



Sau3A X 
Mbo X 
Dpn XX 
ppn I 
Bel I 

Sau3A X BinC XX 

Mbo x Mae IX 

ppn II Afl III 

ppn X £XRl X 

BstY I Bco72 I Mse I 

Alw X BsaA X A|e X 

AAAAAOTTCCCGGGAGCTTCTATATCCATT^^ 

TTrTTCGAGGGCCCTCGAACATATAGGTAAAACCCTAGACTAGTCGTGCACAACTOT 



3840 



I II 
3765 

3769 
3769 
3769 
3769 
3769 
3769 
3769 
3769 
3770 
3770 
3770 
3770 
3770 



I 

3775 



II 

3794 

3794 
3793 
3795 
3795 
3795 



II 
3806 

3806 
3806 
3807 
3807 



IP 
3818 

3819 



3811 



3799 
3800 
3800 
3800 
3800 
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BsaH I 
Aha XI 

Had III BstU I 

Msc I BstU I 

Hae I HinP I 

Eae I Hfca I 

Nla III HgiA I Cac8 I 

Sty I BSpl286 I HinP I 

Sec I Alw21 I PSffH ZI 

Nco I Msp I BstU I Mae II 

Knl I Dsa I Bfir I Hpa II Aci I Aat II 

Hph I BsaJ I HiQC II BeaW I Hph X Hha I 

ii kii ii ii i i mm ii % 

JCATAGTATAATACGACAAGGTCAGGAACTAAACCAT^ 3920 
:GTATCAIATTATGCTCT*ai&CTC^^ 



I I 
3861 
3864 



II IP 

3875 

3875 

3875 

3875 

3875 
3876 
3878 
3878 
3878 
3879 



3885 



I 

3890 



II 

3900 
3901 
3901 

3904 
3904 
3904 



III I II 
3908 3915 

3911 3919 
3912 3920 
3913 

3915 
3913 
3913 
3913 
3914 
3916 
3919 
3919 



esi£ i 

BsrB I 

MSP X 

Hpa II Taq 
II 



Msp I 
Hpa ri 
HgiE II 
GfrlO I 
BsrP I 
BsiE I 
Sau96 X 

Ava II Ava 

I Ml I 



SerP I 
Nci I 
MSP I 

Hpa II 
Ben I 
I 
I 

Sec I 
ScrP I 
Nci X 
BsaJ I 
Ben X 
Ava I 



Mai I 



Msp I 5au96 Z 
Kpa XI 
C£rl0 I 
Bsrf I Ava II 
II I 



GTCGCCGGAGCGGTCGAGTTCTCGACCGACCGGCTCGGGTTC^ 
CAGCGGCCTCGCCAGCTCAAGMCTGGCTGGCCGAGCCCAAG^ 



4000 



I I 



I I 

3926 
3926 
3929 
3932 



3935 



I I II I 



3944 
3944 



3955 



3948 
3950 
3950 
3950 
3951 
3951 



II 
3965 

3965 
3965 
3965 
3965 
3965 
3965 
3965 
3966 
3966 
3966 
3966 
3966 



3979 



II 

3991 
3991 
3992 
3992 



3999 



3999 
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ScrP I 
Nci I 
Map X 

Hpa II Mae ZII 
Ben I Mae II 
I I 



ScrP I 

ScrP I 
ECOR II 
BstN I 
Sau96 I Ecoft II 
AVA II BstN I Msp I 
BatU I Sau96 I Hpa IX 

HinP I Ava II Nla IV 
Hha I Bsl I Ban X 

II I I I I I 



Sec I 
ScrP I 
EcoR II 
BstN I 
Bsl I 
BsoJT I 
Hae XXI 
Hae I 

SCrF I 

EcoR II 

BstN I 

Bsl I 

sec I 
Bsl I 
Baatf I 



TCCOGGACGACGTGACCCTOTTCATCAfiCGCGCnCC^ 
AGGCCCTGCTGCACTOGGACAAGTAGTOTCGCCAGG^ 



HinP I 
Hha I 
I 



4080 



4002 

aoo2 
4002 
4002 
4002 



I I 
4010 
4012 



II- I 

4028 

4028 
4029 



4035 
4038 
4038 



4047 
4047 



4032 

4032 

4035 
4035 
4035 



4041 
4041 



4041 



4051 
4051 



♦II II I 
4061 
4061 
4061 
4062 
4062 
4062 
4062 
4064 
406S 



4080 
4080 



Hga I 
BsolH X 
Aha XX 
ScrP I 
Nci I 
Hsp I 
Hpa IX 



4067 
4067 
4067 
4067 
4067 
4067 

Gdi XI 
Eae I 
Map I 
Hpa II 
NgoM I 
Nae I 
CfrlO I 
Cac8 X 
ScrP I 

Hae III 
Sau96 I 
Nci I 
Msp I 

Hpa IX Nla ill 
BCil I Hae lit 



ScrP I 
EcoR XX 
BstN X 
Hae XXI 

Fnu4H I Rsa I Mnl I 

BstU I Alu I Mme I Ben I Mnl I BsrP I 

ii i i ii ii i i i i hum i 

CGCGGCCTGGACGAGCTGTACGCCOAGTGGTCGGAGGTCGTGTCCACGAACTTCCOGGACGCCTCC 
GCGCCGGACCTGCTCGACATGCGGCTCACCAGCCTCCAGCACAGGTGCTTGAAGGCCC 

ii i i ■ i i • ii • -ii-ii Mini i 

4081 4094 4110 4134 4142 4149 

4082 4098 4114 4134 4145 4152 

4084 4134 4145 4155 

4086 4134 
4086 4134 
4086 4138 

4138 
4138 



4160 



414 5 
4145 
4145 
4145 
4147 
4148 
4X45 

4149 
4149 
4149 
4149 
4150 
4150 
4151 
4151 
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MSP X 

Hpa II 
NgoM I 
Nae I 
CfrXO I 
Cae8 I 
BsrP I 
Gdi II 
Eag I 
Eae I 
Msp X 
ScrP I 
Nci I 
Ben I 
BstU I Hae in 
KinP X BsiE I 
Kha X Hpa II 
II IIIIH 



Mnl i 
Dra III BseR I 
HgiA I Sec I 

Bspl286 I BsaJ I 
ApaL I Hae III 

Alw21 I Gdi II 
CacB I Eae I 

III MM 



See I 
Cac8 I Daa I 
Sau3A I BsaOT I 

Hbo I Bgl X 

Dpn XX Fnu4H I 
Dpn X Btov I 

CGAGATCGGCGAGCAGCCGTG^^ 

| |- I II • • I' lil!BI 1,1 11 1 1 

4173 *200 
4164 4173 4200 

4164 4X76 4201 

4164 4177 



4240 



4169 



4177 
4177 



Mill 

4207 
4208 
4209 
4206 
4206 
4206 
4207 
4208 
4208 
4208 
4210 
4210 
4210 
4210 
4210 
4211 
4211 



I I 

4220 
4222 
4222 
4222 
4222 
4229 



II 

4232 
4232 
4233 
4235 
4235 
4237 
4237 



II 
Fml I 
Eco72 I 
BaaA I 
Afl III 

Ml 



T£i I 
Hinf I 

Taq i 
I I 



Aci X 
Fnu4H X 
Aci I 
I M 



Tf i I 
Kinf I 
I 



scrF i 

Nci I 
MSP I 
Hpa XX 
Ben X 
I 



JcOTCCTGACTCT CTTAC3C AAAAGGC C 

.III • II I II • ■ ■ L_* L-I 

425X 4268 4277 



4320 



4252 
4252 
4252 
4253 



4270 
4270 



4279 
4280 



4307 
4307 



4317 
4317 
4317 
4317 
4317 



Msp I 
Hpa II 
NgoM I 
Nae I 
CfrlO I 
Cac8 X 
BsrP I 
Hga X 
BSaH I 

Aha II FQfc 



B3l X Sau3A X 

Gsu X Mbo I 

Sau3A X Dpn XX 

Mbo I BetY I 

ppn IX Alw I 

ppn I HinP x 
Alw I Hha I Dpn 
£ Mai I BstU I 



Alu Z 
Fnu4H I 
Btrv I 




I M 1 M-l 

4321 4331 4338 

4321 4335 

4321 4335 
4324 4335 
4324 4335 
4324 433S 
4324 4339 
4324 4341 
4325 
4325 
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Rma I 

Mae I 

Bfa I 

Mae XIX SfaN I BSffl I 

II II 
TAATGGTTACAAATAAAGCAATAGCATCACAAATTTX^C 4480 
ATTACCAATGTTTATTTCGTTATCGTAGTGT^ 

1 I • • •! I 

4406 4424 4461 

4466 
4466 
4466 

Rma X 
Mae I 
Taq X Rma I 
Xca T Sal I Mae X 
WfifeHO? T Mnl X Bfa I 
Ace I HinC IX AlU X 
Nla III ACC I Bfa I Alu I Mia XXX AlU I 

I I II I I I I I I I 

CCAAACTCATCAATGTATCTTATC ATGTCTGTATACC GTCG AC CTCT AGCTAGAGCTTGG CGTAATC ATGGTCATACCTO 4560 
G GIT TG AGT AGTTAC ATAGAAT AG T ACAGAC AT ATG G CAGCTGGAGATC GATCTC GAACCCC ATT AGTAC C AG TATCG AC 

• I "I II* I I II I • I * I 

4504 4518 4326 4534 4547 4556 

4511 4518 4528 
4511 4523 4530 

4511 4518 4526 
4519 4526 

4530 
4530 

Nla XV 
Ban X 

Sec X 
ScrP I 
EcoR IX 
Mep X BSUN X 

Aci X Apo X Hpa XX BgaJ X 

II I II 

TTTCCTGTGTOAAATTGTTATCCG 4640 
AAAGGACAOMrrTTAACAATAGC^GA^ 

•II- ' I ■ -II" 

4582 4589 4610 4631 

4610 4631 

4631 
4631 
4631 

4636 
4636 
Pnu4H X 
Bbv I 
AlU I 
Pvu II 

Mse I HinP X ACi I NspB XX 

Alu X Aae x Hha I Cac8 X Bar I Cac8 X 

I II I III I III 

CTAATGAGTCAGCTAACTCAeATTAACTGCGTTC 472 0 

^TTACrcACTCGATTGAGTGTAATTAACGCAA 

•I -|| -I • I I • I • • I III • 

4651 4662 4674 4683 4692 4712- 

4663 4674 4685 4714 

4714 
4715 
4716 
4716 
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BstU X 

Hae XXX 
Tfi I Bsl I 
Hinf I HinP I 

Mse X Gdi IX Hha X 
Ase x Eae I Bstu X 
II I III 



Mnl I 



Mbo XX 

Ear I 
Hinf I 

Hha X Mnl 
Hae XX Aci I 
II II 



FnudH X 
Bbv i 
Pie X HinP I 
Hinf X Hha I 
I I I 



ATTAATGAATCGGCCAACC^GCGGGGAGAGGCGG 
TAATTACTTAGCCGGTTGCGCGCCCCTCTCCGCCAAACGC^ 



4800 



4748 



II II 
4766 
4767 
4767 

4770 
4771 



4775 



I 



I 



4781 



4792 
4792 



1 I 



4600 
4800 
4797 
4797 



II I -II I Ml 

4721 4731 4738 

4722 4731 4739 

4727 4739 
4727 4734 
4732 

4740 
Cac8 I 
Fnu4H X 

Fnu4H X T£i I 

BsiE I Bbv I BsrB I Alu I Hinf I 

CGCTCGGTCGTTCGGCT5CGGCGAX3CGCT 
GCGAGCCAGCAAtSCCGACQCXJGCTCGCCATAGTCGAGT^ 



4880 



I 

4805 



I I 



I I 
4623 



4815 
4815 
4818 

4821 

Kla XXI 
NspH X 
Nsp7524 X 
Nsp X 
Afl III 
II 



I 

4833 



Bfil X 
Cac8 X 
Hae 111 
Hae X 
ill 



Nla rv 
ScrF X 
BcoR XX 
BstN X 

Hae XXX 
Hae X Bsl X 
II I 



I 

4867 
4867 



BStXJ X 
ACx X 
Fnu4H X 
Hae III CaeS I 
Mil 



CGCAGGAAAGAACATtnX3AiaCAAAAGGCCAGCAAAA 

rACAClCGl u lU u l^CGGTCCrri'I'lX:C^TGCTTGGCAaU w r^ 



4960 



II 
4892 
4892 
4892 
4892 
4893 



I 

4944 



.III • II I- I I I I I I 

4905 4916 4926 4935 

4906 4917 4936 

4907 4919 4937 

4908 4919 4936 

4919 

4922 

Hga I ScrP I 

Aci I £>rd X EcoR IX 

Nla IV Sfafl X Taq I Mnl I BstN I 

<Lx:tccgcccccctgacgagcatcacaa 5040 
ccgacgcggggggactgctcgtagtgtttttagctgcga^ 



I I 
4961 

4965 



I 

4980 



I I 

4992 
4994 
4994 



I 

5007 



I 

5040 
5040 
5040 



CAGGCGTTTCC 



ScrF I 
BCOR XX 
BstN X 

Sec X Alu 
BsaJ x 
II I 



HinP I 
BSSS I 
X Hha I 

Mnl I 
II I 



I 



BsaW X 
Bsl X Hap X 
Aci X Hpa XX 

Fnu4H X 

II II 



Aci I 
I 

:CTGTCCGCCTTTCT 



5120 



GTCCGC AAAGGGGGACCTTCG AGGGAGC ACGCGAGAGGAC AAGGC1XK5G ACGGCG AATGOT CTATGG AC AGGCGGAAAGA 

•II h II I "I HI II- -I „ 

5052 5064 5082 5091 5111 

5052 5059 5070 5092 5099 

5053 5065 5092 5099 

5053 5070 5098 

5053 

HinP I 
Hha x 

Hae II Sfc i ode x Alu I 

II I I I 

CCCrXTCGGGAAGCGTGGCGCTTTCTCAATGCTCACGCT^ 
G6GAAGCCCTTCGCACCGCGAAAGAGTTACGAGTGCGACATCCATAGAGTC 

II* . I • I • • I 

5136 5157 5167 5195 

5137 
5137 



5200 
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HinP X Msp Z 

Pnu4H Z Hpa ZI 

HgiA I Bbv Z Mae III ScrP I 

Bspl286 I NspB XZ MSP Z Mme X 

ApaLr Z Aci X Hpa ZX Pie Z Nci I 

Alw21 X BsiE I Hha I BsaW Z Hinf X Ben I 

I I I I I III I I II 

GCTGTGTGCAMAACCCCCCXSTrcAGCCCGACCGCTGCfiCCTTATC 52 8 0 

CGACACAC<7TGCTTGGGGGGCAAGTCGG»^ 

I • • I- I I I • II I- -11-11 

3206 5229 5237 5245 52G3 527* 

5206 5232 5246 5263 5271 

5206 5232 5246 5266 

5206 5234 5249 527X 

5234 5272 
5237 5272 

AXwH X 
FX1U4H X 
Pnu4H X 

BbV I Bsr Z 

Bsr X Bbv I Mae xxx Mai X Sfc X 

i I II II I I 

CACGACTTATCGCCACTCGCAGCAGCCACTCCTAA^ 53 60 

GTGCTGAATAGCGOTGACCGTCGTCGGTO^ 

I !• II I ■ I • -I • I - 

5295 5302 5312 5331 5348 

5299 5308 
5299 
5302 
5303 

Bal I Rxna X 

Mae XXX Mae X HinP X Bsr X 

Hae X Bfa X Hha X Bco57 X Mae XXX 

III I I III 

GAAGTGGTGGCCTAACTACGGCT ACACT AG AAGG AC AGTATTTGGTATCTGCGCTCTGCTCAAGCCACjITACCTTCGGAA 54 d O 
CTTCACCACCGGAITGATG CCGATGTGATCTTCCTCTCATAAACCATAG AC GCGAX^CGACTTCGGTCAATCGAACCC'TT 

||.| ♦ I • • •! I- I I • 

5368 5367 5411 5419 5426 

5369 5387 5411 5425 

5371 5387 
Map X 
Hpa XI 

Sau3A I Phu4H I 

Mbo I Hbv I 

Dpn II NspB II tfthlll XX HinP I 

Dpn I HgiE II Cac8 I Hha X 

Alt! I Alw I Tthlll IX Aci I Tthlll II BgtU I 

I III II I II I M 

AAASAGTTCGTAGCTCTTGATCCGG^^ 5520 
TTTCTCAACCATC ^ ^ ^ TTTG ^ ^ |« || | - || 

5452 5459 5466 5477 5499 5519 

5459 5473 5504 5520 

5459 5477 5505 5520 

5459 5506 
5459 5508 
5462 
5462 

Sau3A X 
Sau3A X Mbo X 
Mbo X Dpn XX 

Dpn XX Dpn X Ban 3 A X 

Dpn I Alw I Mbo X 

BstY I BatV i Dpn II Me I Kse I 

Alw I Kbo II Dpn I Kga I Mae II 

II Ml I II II 

C<^AGAAAAAAAGGATCTCAAGAAGATCCTTTC^TCaTrTTCT 5600 
rAGAGTTCTTCTAGGAAACTAGAAAAGATGCCCCAGACT 

II • I || • I • • I I • I I • 

5533 5542 5553 5572 5595 

5533 5544 5553 5576 5598 

5534 5545 5553 

5534 5545 5553 

5534 5545 

5534 5545 
5545 
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Hph I 
Mbo IX 
Sau3A I 
Mbo Z 
Dpn ix 



Sau3A X 
Mbo I 
Dpn II 
Dpn I 
Alw I 
BstY I 



Dpn x Rma I Mse I 

Nla XXI BsCY I Mae X Msg X Mse X 

BspH I Alw I Bfa I Dra X Dra I 

II II I I I II II I II 

AGGG ATTTTG GTC ATG AG ATT ATC AAAAAGGATCTTC ACCTAG ATC CTTTT AAATT AAAAATG AAGTTTT AAATC AATCT 
TCCCTAAAACCAGTACTCTAATACTTTTTCCTAGAAGTGGATCTAGG^^ 



5680 



II 
5612 
5613 



II I 
5630 
5630 
5631 
5631 
5631 
5631 
5633 

5636 



I I II 



5640 
5640 
5640 
5642 
5643 
5643 
5643 
5643 
5643 



II 
5649 
5650 



IP 
5668 
5669 



5655 



Sau3A I 
Mbo X 
Dpn XX 
Dpn I 



Wla XV 

Ban X 

Mae XXX Mse I Mnl X Dde 1 

I I II II 

AAAGTATATATCAOTAAACTTGGTCTGACAGTTArc 

TTTCAT AT AT ACTCATTTGAAC CAG ACTGTG AATGG TT AC G AATTAGTC ACT CC G TGG AT AGAGTC GCTAGACAGATAAA 



5760 



5711 



I 

5722 



Pole I 



Pie I 
Hinf X 
EamllOS X 



I i 

5731 
5733 
5733 



Mnl 
I 



I 

5742 



I 

5748 
5748 
5748 
5748 

Bar X 
Sau96 I 
Nla IV 
Hae XIX 
I I 



BSXT> 
Fnu4H I 
BUv X 



CGTTCATCCATAGTTGCCTGAG TC CCC GTCGTC5TAG ATAACT ACG ATACGGG AOGGCT TACCAT CTGGCCCCAGT G CTGC 
GCAAGTAGQTATCAACGGACTGAGGGGCAGCACATCTATTGATGOT 



5840 



5765 



I 

5780 
5780 
5780 



I 

5812 



5827 
5827 
5827 



BsxnA I 
Bsa I 

BstU I 

Aci I 

II I 



Nla iv 

Msp I 

Hpa XX 
CfrlO I 
BsrF i 

Kph I Gfiu I 
I III 



5831 



5836 
5836 
5839 



Msp I HinP I 

Hpa XX Hha I 

Bgl I Hae III 
Cac8 X Sau96 I 

II II I 



AATGATACCGCX3AGACCCACGCTCACCGGCTCCAGATTTA 
TTACTATGGCC3CTCTGGGTGCGAGTCGCCGAGGTCTAAATAGTCGTTATTT^ 



5920 



lh I 

5848 
5849 
5852 
5852 



I II I I 
5863 5870 
5865 
5865 
5866 
5866 
5868 



I II 
5895 

5899 
5900 
5900 



II 
5906 
5907 



5913 
5913 
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Alu i 

SerP I 
Nci I 

MSp X Kzna I 

sau96 I Mnl i Bsr I nse I Hpa n Mae I Mse I 

Ava II Aci I Fok i abb X Ben I Bfa I Bsr I 

I I I I I II III II 

GTGGTC C TGC AACTTT ATCCGCCTC CATCC AGTCTATTAATTG'ITC CCGGG AAGC T AG AGT AAG T AGTTCGCCAGTT AAT 
C ACC AGG ACG TTG AAAT AGGCGG AGGT AGGTC AG ATAA3TAAC AACGGCCC^^ 



6000 



I 

5923 
5923 



I' I II* II • 

5939 59d6 5956 
5942 5949 5957 



I 

5967 
5967 
5967 
5967 
5967 



I I 



5975 
5975 
5975 



I I • 

5992 

5996 



5973 



Nla IV 

Mae IX nsp x 

HinP X Hpa II 

Hha X SCc I BsaW X 

PflQ I BsrD I SfaN 1 Mao XXX Alu X 

MfsJ^ 6080 
TC AAACGCG T TC C AACAACt^T AAC G ATGTCCX3T AG C AC CACAGTGCG AGCAGCAAAC CAT AC C G AAGT AAGTCCAGGC C 



II 

6005 
6006 
6006 



6021 



I 

6026 



I 

6032 



I 

6042 



6011 



Sau3A I 
MbO X 

ppa xx 

Dpn I 
I 



Sau3A X 
Mbo I 
Dpn II 
Dpn I 
AlW X 
Nla XXX 



I II I 1 
6073 

6076 
6077 
6077 
6079 
Sau3A Z 
Mbo X 
Dpn XX 

BsiE X 



Mill X 
Sau96 X 

Mae XXX Nla III Alu X Ava XX Dpn I 

III I I I I II 

TTCCCAACGATCAAGGCGAGTOTU^TCATCCC^ 
AAGGGTTCCTAGTTCCGCTCAATGTAGTAGGGGGTAjCAACACGTT 



6160 



6089 
6089 
6089 
6089 



I I I 
6100 

6104 
6107 
6107 
6107 
6107 
6107 



6114 



I 

6136 



I I 
6145 
6145 
6148 



II 
6153 



6152 
6152 
6153 
6153 
6153 



Aci I 
Fnu4H I 
Hae III 
Gdi II 
Eae X 
I I I I 



Fnu4H I Fok I 

Nla XXI Bbv X Apo X Nla XIX 

III II 

TCAGAAGTAAGTTGGCCGCAGTGTCTATCACT 
AGTCTTCATTCAACCGGCGTCACAATAGTGAGTACCAATACCGTCGra 



6240 



llll 
6173 

6173 
6174 
6175 
6176 



I 



6192 



I 

6202 
6202 



I 

6213 



I • 

6228 



6233 



SfaN X 



BsiB X 
Pnu4H X 
I I 



nsp x 
Hpa xi 

ScrF I 
Nci I 



Ben 
II 



Hph X 
Bsr X Rsa X 
Mae III Sea x ode I 

! 111 II I 

AGATGCTTTTCTGTGACTGGTGAGTACTCAACCAAGTCATTCT^ 
TCTACGAAAAG AC ACTGACCACTCATOAGTTCGTTCAGTAAGACTCTTATCACA 

I • I I I- II -I • I -I ■ II- 

6242 6253 6263 6282 6297 6318 

6256 6264 6301 6318 

6259 6318 

6319 
6319 



6320 
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ttinp I HoiA I 

Hha I Bspl286 I 

Bstu I wse I Mae II 

Aci I Dra I Alw21 I Xma I Mbo II 

Ml I* 1 1 ' 1- ,-„ 

GGCGTCAMACXWGAffAllVACCGCGCXIACA^ 

COCKZAGTTATGCCCTATTATGGCGCGGTCTATCGTCT 



Hga I 
BaaH X 
Aha II 
II 



6400 



n - -in 

£321 6341 
6321 6342 
6322 6343 
6343 

Sau3A I 
Mbo X 
Dpn XX 
Dpn I 
BstY X KspB XI 
Alw X Aci X 
II I 



II 
6360 
6361 



1 

6367 

6367 
6367 



I I 
6380 6388 
6384 



Bar X 
Sau3A X 
Mbo X 
Dpn XX 
Dpn X 
Alw I 
BStY X 
II I 



Mao XII 



Taxi I 
I I 



HgiA I 
fispl286 
ApaL I 
AXw21 I 
BSSS X 

I I 



EC057 X 
Mbo II 
Sau3A X 
Mbo I 
ppn XX 

Dpn X SfaN 

Ml I 



AACTCTeAAGMTCTTACCGCTCTM^ 
TTGAGfcGrrTCCTAGAATGGCGACAWTT^ 



6480 



II 
6410 
6410 
6411 
6411 
6411 
641X 



I 

6418 
6418 



6427 
6428 
6428 
6428 
6428 
6426 
6431 



6436 



6441 



I- I 

6449 

6452 
6452 
6452 
6452 



I II 
6464 
6464 
6464 
6464 
6466 
6467 



5472 



Hph 
I 



Hph X 
I 



Aci I 
Fnu4H X 

KrOGCGCAAAAfcJ^t^XT^^ 



6560 



TCAAASTOCftCOCAAAGAGCeAC^^ 

I | • II • 

6465 6500 6526 

6527 

BSrB X 
Nla XXX 

Mbo IX BspH X 

Ear X Sap X BssnA X 

II I I II I 

lT^AATACTCATACTCTTCCTTTTTCAATATTA 

AACTTATCAOTATGAGAAGGAAAATVGTTATAATAACTTCCTAAATAGTC^ 

II • I • • I II I 

6574 6587 6617 



6640 



6375 



HinP I 
Hha 1 
BstU X 
Aci X 

ma xv 

AATCTATTTAGAAAAATAAACAAATAGGGGTTCCGCGCACATT^ 
TTACATAAATCTTlTTATTTGTrrATCCCC^^ 



6620 
6621 
6624 
Tag I 
sal x 
HinC IX 
Acc x 
wae XI 
BaaH X 
Aha zx 

AAt IX 
II II 



6708 



I- III 
6669 

6673 
6674 
6675 
6675 



M II 
6703 

6703 
6703 
6704 
6706 
6706 
6706 
6707 



Restriction Kndonucleases site usage 



Aat II 6 Bsm X 1 Fnu4H I 33 Kap7524 I 

Acc I 7 BsnvA X 10 Fok I 12 NspB II 

Acc 6 5 I 1 Bspl286 I 11 Pap X 1 NspH I 



6 
8 
6 
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Mae XX 
BsaH I 

Hinf I BauvA X * Aat II Ban I 

I I M I 

TGCXSCGTGGATWSCGGTTTGACTCACGGWW 720 

ACCCGCACCTATCGCCAAACTGAGTGCCCCTAAAGG^^ 

| • I- • II I 

660 679 693 715 

660 693 715 

693 
694 

Mae III Aci I Hga I * Ran I Mnl t 

III II 

AAAATCAACGGGACTTTCCAAAATOTCCTAACAACTCCG^ 800 
TTITAGTTGCCCTGAA^GTrTTACAGGAT^ 

| • | • I • • I' I • 

748 757 767 789 798 

AlU X 
Sac I 
HgiA X 
BC113 6 XX 

Bspl286 I Rma I MSG I S£c I 

Ban II Mae X Aae I Pie X 

Alw21 X Bfa I Bsr I Taq I Hinf I 

II I i III II 

GTCTATATAAGCAGAGCTCTCTGGCTAACTAGAGAACCCACTGCTTA 880 

CAGATATATTCCTCTCGAGJ^ 

• II I- • I • I -II l« I 

814 829 847 856 869 

814 829 861 869 

814 829 862 875 

814 
814 
814 
815 

Sau3A I 
Mbo I 
Dpn II 
Dpn X 

Nla III tfla IV 



Sph X Rma I 

X NspH I Pie I BatV X 

Mae I Nsp7524 X Sal I Mae I Xfifll X r\ u Co 9 C<s\* |A 

Bfa X Cac8 I Sfe I Hinf I Bamtt I _ 7 i 

Kfho t Alu X Pst I Taq I Alw I 

Cac8 I Ms© I Hinn ttt Cac8 I HinC XX Mnl X 



BsmA I CacB I Dra I Mae X Nap I Acc I Bfa I Mme I . / /Vl 6-) 

Bsa I Alu I Fine I Afl II CacB I BspM I Xba I Alw I 

I II If III II lit fl III III II I 1 1 I I I 

GGAGACC C AAQCTGG CTAGCGTTT AAACTT AAGCTTGC ATGCCTGC AGGTC G ACTCT AGAGGATCCAAC AAGA Cj^ TGGG 960 

CCrrcTXSGGTTCGAMGATCGCAAATWG^ 

I II II -III 11-111 II -I I I II I II Ml II • ] • 

882 890 901 908 917 925 935 942 9 

882 891 902 909 917 929 936 944 

895 903 911 921 929 939 

895 912 923 930 941 

896 913 923 932 941 

896 917 929 936 945 

896 917 932 941 

917 936 
918 941 

942 
942 
942 
942 



fig. 1C 



IQ /Si 
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Taq I 
cia t 
Sau3A Z 
KbO I 
Dpn XX 
B33S I Hinf X 
Sap I Mnl I BsdD I 

Mae XXX Mae XIX Dpn X Mnl X 

I I I II III I f 

CGTT ACAGGAAT A1*TG CAGOT ACCTCGTGATCGATTC AA<3 AGO AC ATC ATTC TTT CTOTGGGTAATT ATCC TTTICCAAA 
GCAATGTCCTTATAACGTCAATGG ACCACT AGCT AAGTTCTC CTGTAGT AAGAAAGAAAC C CATTAAT AG G AAAAGGTTT 



1040 



I 

962 



I 

979 



970 



II 

983 
984 



III I 
989 
990 

993 

989 
989 
989 
990 
991 
993 



1000 



3Com x 
I 



FO* I 
I 



Fok X 
Pie X 
Hinf I 
I I 



Taq I 
Sal I 

nine XX 

ACC X 

II 



X 

Mae X 
BCa X 
Spe X 
II 



Samll05 X 
Mae XXX 



GAACATTTTCCATCCCACTTGGACTCA^ 
CTTGTAAAAGGTAGGGTGAACCTCAGTiUSGTGTTATCGTC 



1120 



1041 



1051 



I I 
1062 
1062 

1066 



II 
1097 
1097 
1097 
1098 



II 

1105 
1106 
1106 
1106 



I I 
1116 

1118 



Mine X 
Sau3A I 
Mbo X 
Dpn xx 
Dpn I 



Tag x 

Tfi I 

Fok x Man X ppn I Hinf x Mae xx 

I I I I I I I 

AAACTGTCATCCACAAATC AATTGAGATCAt#TTGG ACTGAATCT CATCTGC 12 0 0 

TTTCACAGTAGGTGTTTAGTTAACTCTAGTCAACCTC 

I • |» I •! I- I • I * 

1128 1139 1146 1159 1188 

1146 1159 
1146 1164 
1146 

11S1 

Msp X 
Hpa It 
BsaW X 
Sau96 X 

Ava II Hgifi XI Hpb X 

BC057 X B3l Z AlU X 

I I II II II 

AACTAAAAGATGGTOCTTCAGGTCCGGTGTCCCAC 1280 



TTGATTTTCTACCCCGAACTCCAGGCC 

I -I II 
1216 

1221 
1221 
1223 
1224 
1224 



•I I 
1231 

1234 



rAATACTTCGACCACTTACCCGACTTTTGACGA 

II- 
1259 

12S9 



t 
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cfrlO I 
Nla IV 
Ban X 
Msp X 
Hp a IX 
ScrF I 

HinP X Nci X 

Hba X Bsl X 

Hae II Ben I Msp X 

Fnu4H I Tfi X Sec I BsrF I 

Acc X fibv X Hinf X BsaJ X Hpa XX 

1 I II I 111 I II 

ACAATCTTGAAATCAAAAAACCTCACGGGAGTGAGTGTCTACCAGCW 13 60 

TGTTAGAACTTTAGTTTTTTGGA^ 

I - I II • I* • III I II 

1317 1325 1339 1352 1360 

1325 1339 1352 1359 

1327 1353 1360 

1328 1353 
1328 1353 

1353 
1354 
1354 
1356 
1356 

1359 

HgiX X Bsl I 

Bspl286 I S&u96 X BsmA X 

ApoL X Ava II Msp I 

Alw21 I Nla IV Hpa XX Bsl I Mnl I Mbo II 

I || I II II I 

CMTATGTGGACAAAGTATCAGGAAOGGG^ 1A40 

GCCATACACGWTTTCATAfiTCCTTGCCCTGGCACACGGCCTCT^^ 

I - II •! I -I I •! -1 

1367 13B7 1398 1414 1421 1431 

1367 1388 1398 

1367 13BB 1401 

1367 1391 

Tag; X 
Sau3A I 

Mbo I Mnl X 

Dpn XX Sec I 

Dpn I BsaJ X Bco57 I Alu I 

mATCGACTTGCTTCCACAGCT 1520 
ACTAGCTGAACGAAGGTGTCAATAGATGGCTCCTTGCTGAAAGCG^ 

|| || I • • I* 

1442 1468 1485 1519 

1442 1468 

1442 1470 

1442 
1444 

Bsl X 
Sau96 I 
Nla IV 

Msp I Ava IX Rma X 

Alu I Hpa XX EMM I Mae I 

raw X Bco57 1 CfrlO I EcoO109 X 

Dde I Mbo II Barp x Knl x Bfa X 

CTAAG AAGK3 ACTTCTTCAGCTCACACC CCT 1600 
»TTCTTCCTGAAGAAGTCGAGTGTGGGGAACTCrt« 

I I • || I • • II- • III I I 

1521 1533 1558 1574 1584 

1525 1534 1558 1575 

1538 1559 1575 1584 

1559 1576 1584 

1576 
1576 

1580 
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BCOR V 
I 



KSP I 
Hpa ZZ 
CfrlO I 

B3ITF X 
BSaW I 

ftqe I 

II 



Nla IV 

I 



Sea z 
BsrA I Rsa I 

I fl 



HiziC ZZ 

Hnl I wma 

Taq Z ADO I Mae ZZ 

I I I I II 



ACCACAATTAGATATCA^CTACCGGTTTTG^ 
TGGTCTTAATCTATAOTCCGATOGCaW^CCTTGGTTACTC 



1680 



1611 



I 

1640 



II 

1648 
1647 



1622 1631 
1622 
1622 
1622 
1623 
1623 

T£t I 
Tfi X Hinf I 
Hinf I AlwN X 

I I I 

CCAACnGAATCAACATTCACACCACA 
OCTTTOAACTTAGTTCTAAGTGTCGTGTCAAAGACGAGGT^^ 

| - | | • I II- I * 

1688 1706 1715 1727 

16B8 1695 1718 
1695 1718 

1719 



I I »l 

1656 
165B 
1661 



1666 



I I 
1677 
1680 




ACAATATATJ 



1760 



Sec X 

D£A Z 

BsaJ x 



Hae ill 

Apo I HinC II . Sau96 I 

III " 

CCftCGGGAAAACTAATTF^ 1840 

flXJl^aT AGCCCCTCAGCCGGAAGACCCT^ 

1 ♦ II- 
1761 1773 1784 1318 
1761 1819 
1761 



Kma x 
Mae I 
Bfa X 



Mnl I 
I I 



Mbo II 
Bar I fr^ 



Kla IV 



Fie I 
Hin£ I 

I 



AACCTCACTAGAAAAATTCGCACTGAASA G ^ 1920 
XTGQASTGA TCnrnfTA AJSCGTCACTTCTGA 



I I 



1843 



184 8 
1848 
1848 



| I- -I 

1865 1895 
1865 



I 

1918 
1918 



BStU I 

HinP Z 

Hha I 
Msp I Xmn I 
rcpa XX 
I II I 



5au96 I 
Sec I 
ScrF X 
ecor II 

BstN I 
BsaJ I 
Sec I 
Bel I Ava IX 
Mme X Nla IV 
BsaJ I 
II II 



Mbo IZ 
BpuA X 
Bbv II 
Hba X 

BbS I Eco57 I BsrD I 

Mbo II BsaJ I EcoS7 I Nla III Mnl i^ 

TCCGrcGCGAACTTCCT^ 2000 
AGGCCOCGCTTGAACAAGGCTCGGTCTXTCGTTGTGTTG 



1 II I- I II * II II * 
1922 1934 1942 

1922 1929 1937 1946 
1925 1938 1947 

192S 1942 
1926 1943 
1943 
1943 
1943 
1943 

1947 



I I 
1962 
1964 
1964 
1964 
1964 
1964 



1978 



I 

1983 



I 

1995 



I 

2000 
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HgiA I 
Bspl286 
Apat X 
Alw21 I 
I 



Sfc X 
PSC I 
Fmi4H I 
Bbv Z 
Mu X 
III 



S£aN 
I 



Pie I 
Hint X 
I 



CAATGGTTCAAGTGCACAGTCAAGGAAG^ 
CTTMCAAfiTTCACGTOTCAGTTCCTTCCCTIOT 

• | • • Ml • I * I 

2012 2032 2044 2074 

2012 2033 2074 

2012 2033 
2012 2034 

2034 

Msp X 
Hpa XX 
BspE X 
BsaW I 
Sau96 X 
ScrP I 
BCOR XX 

BSCN I 1 
Kttl I HgiB IX Ava IX Me I 

I I I I II M 

CAATCCCTCAGAACCAAACCAGCmTCGGACAACAi^^ 



2080 



2160 



I • 
2086 



I 

2093 



!• I II ■ • -II 

2102 2151 
2099 2153 
2099 
2099 
2102 
2104 
2104 
2105 
2105 

Sau96 X 
Mia XV 
MSP X 
Fmi4H I 
Bbv X 

Aci X Mtoe X Aci I Ava II 

Hph I Mnl I Mnl I BsiS t Kpa II 

II II I I I I I I 

TCAAGTTCAACAACATCACCGCAGAAC^ 2240 



AGTTCAACTTGT 



I I- 

2176 

2179 



HgiA I 
Bspl286 
Alw21 X 

I 



I I 

2205 
2207 



Sau96 X 
Nla IV 
Ava II 
SerF I 
Ecor XZ 
BstN I Aci 
I I 



3GCGTCGGCCTG 

1 hi II* 

2217 2226 2235 

2229 2237 
2231 
2231 

2235 
2237 
2237 



CCC CAAAASCAG AG AAC ACCAAC ACGAGCAAGAGCACTG ACTTCCTGgJ^CCCGC CACC ACAAG AAGTC CCC AAAACCAC 

CGTGACTGAAGGACCTGGCGCGGTGGTGT 

I • I I * I 

2272 2284 2292 

2272 2284 
2272 2284 

2287 
2287 
2287 



2320 
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\ 0>rf/fi?03^1 



6 5^ 



232B 
2330 



Cac8 I Hbo II MspB * I 

NspB II Ear I FftU4H I Rma I 

Aci I Msp I B&v X Mae I 

BsmA I Hpa II Bsl I B£a I 

B-a t Hph I BsaW I Cac8 t Mnl I Mse I 

III I 111 II II I I I 

AGCG;KIACCGCTGGCAACAACAACACTCATCACCAAGATAOT 2400 

III • I II I * II II II I * 

2324 2350 2360 2375 2386 2396 

2324 *~-t r 2361 2376 2390 

2328 £"4 0*- . 23 61 2379 2390 

0-4WlvWI^^ 2366 2379. 2390 

J ; ( Cty^ 2 366 2380 

<r l Sau3A I 

Pie I Mbo I 

Hin£ I Dpn II Mtoo II 

Gsu I I Dpn I Taq I 

Bom I t Bel I Mbo II Ear I Mun I 

II I II III I 

TACCAATACTATTCCTGGAGTCfcCAGGACTCATCACAG^ 2480 
ATGGTTATGATAACGACCTCAdbGTCCTGACTAGTGTCCGCTCTCTTC 

I | • T || I * I I • I 

2415 2430 2445 2454 2463 

2415 2431 2452 

2418 2431 2454 

2418 2431 
2431 

ScrP I 
ECOR II 
BscK X 
Haa III 
Pok I Fzxu4B I Hae I 

Apo I Bar I Me I Bbv I f 3 ^ 1 ! J Sl 1 

CCAAAIGCAACCCTAAOTTACATTACTGGACTACTCA 2560 

- | I • I I • I • Ml I ' I 

2494 250S 2514 2528 2539 2552 

2518 2528 2541 

2542 
2544 
2544 
2544 

Hae III 
»sc I 
Hae I 

BWH I CacB 1 

Bbv I * lu 1 

Cac8 I wnl I ^ 11 

Hae III Sec I NspB II 

Sau96 X BsaJ I Mai I Mse I ? smA ? a6 1 

||) | || | t I III II 

GGGCCAGCAGCCGAGGGAATTTACATAGAGGGGCTAATGC^ 2640 
CCCGGTCGTCGGCTCCCTTAAATGTATCTCC CCG ATTACGTGTT AGTTCTACCAAATTA6 AC ACCC AACTCTGTC6ACCG 
III I -|| - | • • I I- III II • 

2561 2571 258B 2615 2629 2637 

2562 2571 2633 

2563 2573 2633 

2567 2 «4 

2567 26 2 5 637 

2637 
2638 

Pie X Kbo II 

Hinf I Bar I Alu I 

BsmA I Alu I Me I Dde I Mnl I 

caacgagac(Lictga!gctcttca 2720 

GTTGCrCtXSCTGAGTTCGAGAAGtTGACAJVGOACTCTCGGTC 

II in- -I I l • • I ; 

2645 2656 2672 2685 2707 

2650 2658 2688 
2650 2659 



10/5165 
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FmxAH X 
Bbv I 
S£c I 
Pst I 
Fnu4H I 
Bbv I 
II I 



Nla ill 

NSPH I 
Nsp7S24 I 
Nsp I 

Kun I Bbv i rnu4H I Bsl I 

| II I I II I II II till 

caattcatttcttc^tgcagcgatggc^ 

gttaactaaagaaccacgtcgctaccccgccgtgtacggtgtaagaccctggcct 



top X 
Hpa II 
BsaW X 
Sau96 X 
Ava XI 

ma xv 
II 



sau96 x 

BStX X Ava XX 
Taq X Vila XXX 



2800 



I 

2721 



II 
273 d 
2734 
2735 
2735 
2737 
2737 



I • II I 
2748 2758 

2753 

2753 

2753 
2754 

2758 



II 
2767 

2768 

2768 
2770 
2771 
2771 



I I- I 

2784 2792 
2789 



Sec X 
ScxP X 
ECOR XX 
BfitN X 
BsaJ X 
5au96 X 
Ava XX 
Map X 
Hpa XI 
Bel X 

BSpE X 
BgaW X 

I I I 



l« 

2799 
2799 



2880 



Sau3A X 
Mbo 2 
Dpa II 

Dpu X Nla XXX 

Bel X BspH X 

ACCAAGAACATAACAGACAAAAIITCATCAGAOT 
TGGTXCTTCTATTOTC TOTTTT AACTOGTCT 

• || • || • ♦ II I I 
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